Salmonellosis is one of the most important wasting diseases that leads to economic damage in the swine industry. Many risk factors have been reported to increase the spread of Salmonella infection; therefore, it is important to understand how to treat the risk factors of Salmonella to effectively prevent salmonellosis in commercial pig farms. To accomplish this, we conducted a study to determine if the seasons and porcine production stages affected the serological response to Salmonella in Korea. A total of 1,592 serum samples submitted to the School of Veterinary Medicine of Kangwon National University between Jan. 2001 and Dec. 2004 from commercial farms were tested by ELISA. The overall apparent seroprevalence of salmonellosis was 38.1% (95% CI, 38.0-38.2), while the prevalence of Salmonella according to seasons and production stages ranged from 17.9% to 62.8% for the former (24.6% in spring, 17.9% in summer, 38.5% in autumn, and 62.8% in winter) and from 16.1% to 68.3% for the latter (17.9% in suckling pigs, 16.1% in weaning pigs, 37.50% in growers, 41.9% in finishers, 48.0% in gilts, and 68.3% in sows). In this study of seroprevalence by production stage, most pigs were naturally infected by Salmonella during the weaning stage. Also, seroprevalences were found to have a seasonal pattern in which most pigs were infected in autumn to winter.
Introduction
Salmonella Enterica is an important and well-recognized food-borne pathogen in humans, but it also induces severe economic losses in terms of swine mortality (Kishima et al., 2008; Thorns et al., 2000) . Although the more than 2,400 Salmonella serotypes categorized according to Kouffman-white scheme have various host ranges and are spread extensively, the primary clinical disease in pigs is caused by S. Choleraesuis or S. Typhimurium belonging to serogroups B and C, respectively (Griffith et al., 2006; Yoshida et al., 2007) . Pigs can be infected with a variety of S. enterica serovars and infected pigs can be healthy carriers, spreading infection from both the intestinal tract and the mesenteric lymph nodes for extended periods of time (Griffith et al., 2006) .
The status and types of feed, housing contamination, antibacterial usage, presence of rodents and cats, herd health status, etc are considered as risk factors affecting the high prevalence of salmonellosis (Funk and Gebreyes, 2004) . It is difficult to determine common risk factors due to differences in production, industry structure, and regulatory organization (Funk and Gebreyes, 2004) . However, in a number of advanced countries, especially European countries, Salmonella reduction programs have been applied and proven to be effective (Christensen and Rudemo, 1998) . Others, such as Italy, are investigating the epidemiology of salmonellosis for the future implementation of a reduction program (Merialdi et al., 2008) . Nevertheless, some countries are continuously conducting risk factor studies as monitoring the prevalence of salmonellosis is important to prevent from salmonellosis and to make decisions on control strategies (Sanchez et al., 2007) .
However, in Korea, there have been few reports of salmonellosis risk factors to achieve reasonable accuracy over long periods of time. The development of efficient strategies to control swine salmonellosis would help to decrease the presence of Salmonella. Therefore, we have conducted intensive longitudinal studies via ELISA, with the aim of determining and describing the correlation 
Materials and Methods

Study population
ELISA
The samples were slowly defrosted in a refrigerator between 4 and 7 o C in preparation for the Salmonella ELISA (HerdCHek* Swine Salmonella Test Kit, IDEXX, USA). The coating antigens in this ELISA include LPS (lipopolysaccharide) of serogroup B, C1 and D (O-antigens 1, 4, 5, 6, 7, and 12). The ELISA protocol was carried out according to the manufacturer's instructions (wavelength: 650 nm). OD values of samples, positive and negative control were determined by measuring at 650 nm. An S/P > 0.5 or greater according to below calculation was considered to be a positive serum antibody response. The ELISA test has a specificity of 99.4%. S/P ratio=(Sample OD -Negative OD)/ S/P ratio= (Positive OD -Negative OD)
Statistical analysis
Data gathered from the survey were entered into a Microsoft Excel (Redmond, WA, USA) spreadsheet. The analysis was performed using the glimmix macro in Statistical Analysis System (SAS Institute, Inc., Cary, NC, USA) and the provincial differences for seroprevalence of salmonellosis in Korean pigs were compared using the chi-square test according to season and production stages (p<0.05).
Results
Prevalence by season
The relationship between Salmonella seroprevalence and season in Korea from 2001 to 2004 was shown in Table 1 . A total of 607 pigs (38.1%; 95% CI, 38.0-38.2) out of 1,592 tested were positive for Salmonella by ELISA. The seasonal sero-prevalence of Salmonella spp. ranged from 17.86% to 68.29%; 24.6% (95% CI, 24.0-25.2) in spring, 17.9% (95% CI, 17.2-18.6) in summer, 38.5% (95% CI, 38.1-38.9) in autumn and 62.8% (95% CI, 62.6-63.0) in winter. Seroprevalence of Salmonella in serum decreased gradually between spring and summer, and increased considerably from 17.9% which is the lowest rate in summer until it reached a peak of 62.8% in winter (X = 209.2317, p<0.0001) .
Prevalence by production stages
The results of 
